Involvement of mtDNA damage in free fatty acid-induced apoptosis.
A growing body of evidence indicates that free fatty acids (FFA) can have deleterious effects on beta-cells. It has been suggested that the beta-cell dysfunction and death observed in diabetes may involve exaggerated activation of the inducible form of nitric oxide synthase (iNOS) by FFA, with the resultant generation of excess nitric oxide (NO). However, the cellular targets with which NO interact have not been fully identified. We hypothesized that one of these targets might be mitochondrial DNA (mtDNA). Therefore, experiments were initiated to evaluate damage to mtDNA caused by exposure of INS-1 cells to FFA (2/1 oleate/palmetate). The results showed that FFA caused a dose-dependent increase in mtDNA damage. Additionally, using ligation-mediated PCR, we were able to show that the DNA damage pattern at the nucleotide level was identical to the one induced by pure NO and different from damage caused by peroxynitrite or superoxide. Following exposure to FFA, apoptosis was detected by DAPI staining and cytochrome c release. Treatment of INS-1 cells with the iNOS inhibitor aminoguanidine protected these cells from mtDNA damage and diminished the appearance of apoptosis. These studies suggest that mtDNA may be a sensitive target for NO-induced toxicity which may provoke apoptosis in beta-cells following exposure to FFA.